High Pressure Nebulization (PIPAC) Versus Injection for the Intraperitoneal Administration of mRNA Complexes.
Pressurized intraperitoneal aerosol chemotherapy (PIPAC) is a novel technique delivering drugs into the abdominal cavity as an aerosol under high pressure. It is hypothesized to have advantages such as enhancing tissue uptake, distributing drugs homogeneously within the closed and expanded abdominal cavity and higher local concentration of drugs in the peritoneal cavity. However, the clinical trials of PIPAC so far are limited to liquid chemotherapeutic solution, and the applicability of biomolecules (such as mRNA, siRNA and oligonucleotide) is not known. We aimed to investigate the feasibility of administrating mRNA lipoplexes to the peritoneal cavity via high pressure nebulization. We firstly investigated the influences of nebulization on physicochemical properties and in vitro transfection efficiency of mRNA lipoplexes. Then, mRNA lipoplexes were delivered to healthy rats through intravenous injection, intraperitoneal injection and PIPAC, respectively. mRNA lipoplexes can withstand the high pressure applied during the PIPAC procedure in vitro. Bioluminescence localized to the peritoneal cavity of rats after administration by IP injection and nebulization, while intravenous injection mainly induced protein expression in the spleen. This study demonstrated that local nebulization is feasible to apply mRNA complexes in the peritoneal cavity during a PIPAC procedure.